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Simultaneous  Learning 
Differential  Encoding 
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—Three  clearly  distinguishable  lists  were  given  simultaneously  for 
learning.  In  one  condition,  subjects  recalled  all  three  lists;  in  a second 
condition,  each  list  was  given  a different  type  of  retention  test  although 
one  of  the  lists  was  recalled.  All  subjects  were  fully  informed  of  the 
iiuttTi.ils  .iiul  tests,  'nie  critic. il  intiTcst  was  in  the  recall  of  the  same 
li'.l  In  111.'  li.’i'  ciMulilions.  Several  lines  of  thougliL  led  to  the  expecta- 
tion that  recall  would  be  better  when  three  different  retention  tests  were 
u s ed  than  when  all  lists  were  recalled.  Three  experiments  _gaye_JTttJa^^ 
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support  to  the  expectation.  To  enlumcc  dil  tereiitial  cucodiiig  ol  llu-  lists 
to  match  the  retention  tests,  a fourth  experiment  was  conducted  tliat  int  lucli 
a condition  in  which  subjects  learned  eacli  list  separately  before  simultan- 
eous learning.  No  evidence  for  differential  encoding  was  found.  There  was 
relatively  little  transfer  from  single-list  learning  to  simultamous  K irn- 
ing,  suggesting  that  switching  from  a single  list  to  simultaneous  learnini' 
of  three  lists  represents  a marked  change  in  context. _ 
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Kccall  ami  ki  l ogn i L iuo  ol’  J ai;ks  l.i  arni-ci  S i nui ) I aiu-uijs  1 y 
Benton  J.  Underwood  and  Robert  A.  Malmi 
Northwestern  University 

Sui>pose  we  have  two  clearly  distinguishable  sets  of  words,  A and  B, 
which  are  to  be  presented  as  free-recall  lists.  Rather  than  presenting  eaeli 
set  separately  for  learning,  w“  present  them  simultaneously.  On  the  st\idy 
pliase,  a word  from  Set  A and  a word  from  Set  B are. shown  Logetlier,  tiien 
another  pair  is  shown,  and  so  on,  uritil  all  words  in  both  sets  have  been 
presented.  The  subjects  are  fully  informed  in  that  they  are  told  at  the 
beginning  of  the  study  phase  that  there  are  two  sets  of  words,  and  are  told 
further  just  how  one  set  is  distinguishable  from  the  other.  One  group  is 
told  that  on  the  memory  test  the  A words  would  be  recalled  first,  lol lowing 
wliich  the  B words  would  be  recalled.  Another  group  of  subjects  is  told  that 
they  would  be  first  asked  to  recall  the  A worils,  <nul  then  would  be  given  .i 
ri'cogni  t ion  test  of  memory  for  the  B words.  We  will  identify  the  first 
group  as  Group  RK  (recal 1 *i eca 1 1 ) , and  the  second  as  Grouj)  RU  (recall-re- 
cognition, where  D represents  discrimination,  or  d').  Our  critical  intiri'st 
is  in  the  recall  of  the  A words.  What  can  be  predicted  with  respect  to  tlie 

recall  of  the  A words  for  the  two  groups?  We  will  ideTitify  two  classes  or 

types  of  theory  which  would  seem  to  predict  that  the  recall  of  the  A words 
would  be  liigher  for  Group  RD  than  for  Group  RR. 

llieories  which  might  fall  in  the  first  class  v;ouM  jjredict  the  belter 

ricall  of  A words  by  thi;  subjects  in  Group  RD  than  by  tlie  subjects  in  Group 
RK  because  preparing  for  two  different  retention  tests  allows  the  subject  Lt) 
control  his  learning  efforts  to  meet  the  demands  of  the  task.  One  such 
possibility  will  be  described.  Investigators  geiierilly  acce|>t  tlie  idea  that 
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for  the  usual  experiment,  recognition  will  be  better  than  recall,  altbougb 
just  bow  tests  of  recall  and  recognition  can  be  made  equivalent  is  not  appa- 
rent. Still,  the  generalization  is  probably  correct  in  the  sense  that  we 
may  often  recognize  items  that  we  cannot  recall,  whereas  the  reverse  possi- 
bility occurs  only  under  unusual  circumstances.  It  is  probably  also  correct 
to  say  that  the  usual  college  .itudent  knows  that  to  learn  to  recognize  .in 
item  Lakes  less  study  time  than  to  learn  to  recall  it.  These  premises 

» 

suggest  that  under  simultaneous  learning  the  subjects  in  Croup  RD  might 
allocate  their  study  tin.e  differentially  between  Che  two  lists.  If  eacli 
presentation  of  two  words  (one  from  each  set)  is  lor  6 seconds,  tlie  subject 
might  spend  4 second  studying  the  item  to  be  recalled,  and  2 seconds  study- 
ing the  item  to  appear  on  the  recognition  test.  The  subjects  in  Croup  KK 
should  allocate  an  equal  amount  of  time  to  each  item  because  both  sets  .ire 
to  be  recalled.  The  prediction  is  clear,  namely,  that  the  recall  of  the  A 
items  will  be  higher  for  Group  RD  Chan  for  Group  RK. 

The  same  prediction  can  be  reached  by  several  routes  which  initially 
assume  differential  encoding  for  recall  and  for  recognition.  Differenti.il 
i,ncoding  means  that  the  encoded  words  for  recall  consist  of  different  types 
of  information  from  the  types  constituting  the  memories  for  words  encoded 
for  recognition.  A second  assumption  would  provide  for  some  degree  of  in- 
dependence in  storage  "space"  for  the  two  sets  of  words  given  differential 
encodings,  and  also  make  the  total  space  available  greater  when  two  types 
of  encodings  are  used  rather  Chan  one.  A third  assumption  must  provide  a 
decreasing  encoding  or  storage  function  per  unit  of  study  time,  e.g.,  tlie 
greater  the  space  already  occupied,  the  more  difficult  it  is  to  fill  the  n - 
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iiuiiiiiag  space.  Assumptions  such  us  these  can  ieail  to  the  ptedictioii  that 
recall  of  the  A words  would  be  better  for  Croup  RD  than  for  (Jroup  RR . 

As  is  apparent,  tlie  first  class  of  theories  is  based  on  the  control  of 
study  time  by  the  subject,  and  falls  back  on  the  simple  fact  that  tlie  amount 
leariud  is  directly  related  to  study  time.  Theories  of  this  type  miglit  be 
viewed  as  being  rather  uninteresting  as  compared  with  theories  of  the 
second  type  which  emphasize  differential  encoding.  Never tlie less , if  the 
ovitcome  is  as  predicted  by  both  classes  of  theories,  furtiier  steps  will 
liave  to  be  taken  to  determine  which  seems  to  best  account  for  the  evidence. 

Tin-  failure  to  find  a difference  in  the  recall  of  the  A words  ior  tlie 
two  groups  would,  of  course,  call  into  question  the  assumptions  underlying 
till  theories.  Perhaps  of  greatest  theoretical  interest  would  be  the  apparini 
denial  of  the  differential  encoding  assumption.  it  would  deny  the  possi- 
bility that  when  two  tasks  are  given  for  simultaneous  learning  (one  to  be 
tested  by  recall,  one  by  recognition),  the  subject  deliberately  encodes 
them  differently.  Insofar  as  we  have  been  able  to  discover,  the  exper imint a 1 
literature  does  not  contain  evidence  which  is  directly  relevant  to  tlie 
empirical  question  we  are  asking.  In  fact,  we  have  not  found  studies  in 
which  two  tasks,  normally  learned  separately,  are  learned  simultaneously  but 
tested  as  two  different  tasks.  There  have  been,  of  course,  many  studies 
in  whiili  a second  task  has  been  presented  along  with  the  target  task  with 
the  intent  of  gauging  the  difficulty  of  various  target  tasks  in  terms  of 
v.iriation  in  the  performance  on  the  second  or  auxiliary  tasks.  Work  in  this 
.uid  related  areas  is  revii'Wed  by  Kahneman  (1973),  Kerr  (1973),  Garner  (197A), 
• ind  Norman  and  bobrow  (1973). 
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Expurinn--nt  1 

This  Lxpt'rlment  consisted  of  three  conditions  which  will  be  identilied 
as  RRR,  RRD , and  RFD.  In  the  illustrations  used  above,  subjects  Were  said 
to  have  been  given  two  lists  to  learn  simultaneously.  In  all  of  tlie  studies 
to  be  reported,  three  lists  were  used  along  with  three  diflerent  types  ot 
retention  tests.  The  lists  will  be  identified  as  1,  2,  and  3 as  determined 
by  the  order  in  which  the  lists  were  tested.  Under  Condition  RRR,  the  sub- 
jects recalled  all  three  lists  in  order;  under  Condition  RRD,  Lists  1 and  2 
Were  ricalied  in  order,  followed  by  a recognition  test  for  List  3.  Under 
Condition  RFD,  the  subjects  recalled  List  1,  were  given  a frequency- judging 
test  (F)  on  List  2,  and  a recognition  test  on  List  3.  The  critical  iutenst 
centers  on  the  recall  of  List  1 as  a function  of  the  number  (1,  2,  3)  oi 
different  types  of  retention  tests.  A further  examination  of  the  influence 
of  number  of  different  retention  tests  can  be  made  by  comparing  tlie  recall 
of  List  2 for  conditions  RRR  and  RRD,  where  the  number  of  different  types 
ot  retention  tests  are  one  and  two,  respectively.  Finally,  it  can  be  seen 
tliat  by  comparing  recognition  scores  on  List  3 for  Conditions  RRD  and  RFD, 
we  can  determine  if  recognition  differs  as  a function  of  number  of  differiiu 
types  of  retention  tests  (two  versus  three). 

Mt- 1 tujd 

Lists  ■ Three  classes  of  materials  were  made  into  lists,  each  of  the 
three  lists  consisting  of  27  pairs  of  words.  The  intent  was  to  make  i ach 
class  clearly  distinguishable  from  the  others.  We  used  the  Battig-Montagiie 
(1969)  norms  to  construct  27  pairs  made  up  of  animal  names  on  the  left, 
girls'  first  names  on  the  right,  e.g,,  Buffalo-Donna,  and  this  was  called 
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l.isL  1.  List  2 consisiid  o£  pairs  in  wliicli  naiuos  ol  i:itics  were  on  the  Kit, 
names  oi  birds  on  the  right,  e.g.,  Berlin-Ostrich . i'he  third  class  (List  1) 
consiste-d  of  names  of  colleges  or  universities  on  the  left,  boys'  first  names 
on  the  right,  e.g.,  Yale-Harvev . in  each  of  the  lists,  9 pairs  were  designa- 
ted randomly  to  be  presented  once,  9 pairs  to  be  presented  twice,  and  9 
pairs  to  be  presented  three  times.  Then,  the  three  diflerent  lists  were 
brought  together  into  a single  list  consisting  of  54  sets,  each  set  contain- 
i ng  three  pairs,  one  from  each  class.  Tuus,  the  three  pairs  in  the  first 
Set  consisted  of  Columbia -Henry . buff a lo -Donna , Rome- 'thru sh , horizontally 
displayed  through  the  window  of  the  memory  drum.  The  second  set  consisted 
of  Seat  I li  'Mrrow.  Millikin-Brian.  Donkey -Louise . The  162  positions  (54 
sets  pairs  each)  contained  9 pairs  at  frequencies  1,  2,  and  J lor 

eai  I as  described  earlier.  The  position  of  the  three  pairs  witliin 

each  set  of  three  was  random. 

Cond itions . All  subjects  were  presented  the  same  study  list.  The 
three  conditions  differed  in  terms  of  the  nature  of  the  memory  tests  given 
lor  the  three  lists.  All  Subjects  were  tested  in  the  same  order  on  the 
Lhiti  lists.  For  Condition  RRR,  the  subjects  recalled  all  three  lists  in 
urdtr.  For  Condition  RRD,  the  subjects  recalled  List  1,  then  recalled  List 
2,  and  then  were  given  a recognition  test  (D)  on  List  3.  On  this  recogni- 
tion test,  9 new  pairs  were  randomized  among  the  27  old  pairs  to  product'  a 
16  pair  YES-NO  recognition  test.  For  the  third  condition  (RFD),  the  sub- 
jects recalled  List  1,  gave  frequency  judgments  for  List  2,  and  then  were 
given  a recognition  test  on  List  3.  For  the  frequency- judgment  test  for 
List  2,  9 new  pairs  were  added  to  the  27  appearing  in  the  study  list,  and 
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Llu!  subjfcts  circled  a number  ior  each  pair  (0,  1,  2,  d)  Lo  indicate  their 
judgments  of  Che  frequency  with  which  the  pair  had  been  presented. 

Procedure  and  subjects.  Thirty  subjects  were  assigned  to  each  of  the 
three  conditions  by  a block-randomised  schedule  of  conditions.  Ttie  subjects 
were  lully  instructed  as  to  the  nature  of  the  list  and  the  nature  of  the 
memory  tests  appropriate  for  each  condition.  After  the  initial  instructions, 
tl»e  list  was  presented  for  the  first  study  trial  at  a 12-second  rate,  i.e., 

12  seconds  for  each  set  containing  three  pairs.  The  list  included  one  |>ri- 
macy  set  and  one  recency  set.  On  the  recall  tests  the  subject  was  presented 
a prepared  sheet  on  which  the  nature  of  the  pairs  to  be  recalled  was  des- 
cribed, and  for  which  the  appropriate  pairs  from  the  primacy  and  recency 
sets  were  used  as  illustrations.  The  subjects  were  given  as  much  recall 
time  as  needed  or  desired,  and  they  were  urged  by  the  experementer  to  "dig 
a little  deeper"  when  it  appeared  that  recall  attempts  were  about  to  be 
terminated  by  the  subject.  After  the  subject  gave  up  on  his  attempts  to 
recall  pairs  from  List  1,  the  experimenter  moved  to  List  2 which  was  hand  I id 
in  the  same  manner  as  List  1 for  Conditions  RRR  and  RRD.  For  Condition  RFU, 
List  2 was  given  as  a frequency- judging  test.  The  instructions  were  printed 
on  the  test  sheet  and  these  were  read  by  the  experimenter  as  the  subject 
followed.  The  subjects  were  required  to  make  a decision  on  all  36  pairs, 

Llie  pairs  being  listed  in  alphabetical  order. 

The  subjects  in  Condition  RRR  recalled  List  3,  and  the  procedure  was 
exactly  the  same  as  for  Lists  1 and  2.  For  Conditions  RFD  and  RRD,  tlu' 
memory  for  the  third  list  was  tested  by  recognition.  The  instructions  wen 
printed  on  the  test  sheet  and  again  the  experimenter  read  these  instruct  ions 


>is  the  subject  lollowed.  The  Jfa  pairs  view  a 1 phahe  t i /c  cJ  on  the  list  bliiil 
and  the  subjects  circled  \ ES  or  NO  to  indicate  their  decisions  lor  lach  pair. 

Afti'r  the  first  set  of  tests  l>ad  bi-en  completed,  the  subjects  wire  tjiven 
a Sicond  study  trial  followed  by  a second  set  ol  tests  exactly  .is  had  bei n 
givi-n  after  tlie  first  study  trial.  The  order  of  the  sets  on  tlie  two  study 
trials  was  exactly  the  same. 

Ri  suits 

Recall  and  recoRnftion . The  recall  values  of  interest  were  thosi  lor  list 
1 for  all  tliree  conditions,  and  tor  List  2 undir  conditions  RKk  and  RRI) . 

I'he  mean  recall  scores  for  these  two  lists  for  each  trial  are  shown  in 


I'ii^ure  1.  for  both  conditions,  recall  increased  as  the  number  ol  lists  to 
be  recalled  decreased.  We  quickly  add,  however,  that  the  statistical  supiiorl 
lor  this  conclusion  is  dubious.  The  differences  among  tlie  three  conditivins 
lor  List  1 were  not  reliable,  K (2,87)  = 2.96,  £>  .05.  For  List  2,  the  f 
lor  conditions  was  less  than  one.  But,  for  both  lists,  the  interaction  be- 
tween trials  and  conditions  attained  the  .05  level  of  s igni 1 i cance , indicat- 
ing that  the  differences  among  conditions  were  increasing  as  trials  con- 
tinued. It  will  be  remembered  that  the  pairs  were  presented  with  difiireiit 
1 requeue  i es , nine  pairs  each  being  given  frequencies  of  1,  2,  and  J.  Re- 
call, ol  course,  increased  directly  as  frequency  increased.  An  evaluation 
ol  condition  differences  was  made  for  the  recall  (both  trials  combined)  ol 
the  n i lu  pairs  presented  once  on  the  study  trial.  The  means  were  2.83, 

4.00,  and  4.90  for  Conditions  RRR,  RJRU , and  RFI),  respectively,  and  the  dil- 
iirences  would  be  judged  reliable,  F (2,87)  = 5.21,  £<  .01.  Still,  when  all 
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Iroqui'iicy  levels  were  Included  in  the  analysis,  the  interact  ion  between 
conditions  and  irequency  levels  was  not  reliable.  It  appears  to  us  tlial 
these  data  indicate  that  if  there  is  an  influence  on  recall  wliich  is  associated 
with  the  nuiiiber  of  different  retention  tests,  its  magnitude  is  small. 

If  disproportionate  effort  is  allocated  to  recall  tasks  during  study, 
the  recognition  scores  for  Condition  RRU  should  be  poore  Llian  those  lor 
Condition  RFD . In  fact,  the  mean  sum  of  the  misses  and  false  alarms  (com- 
biiu'd  tor  both  trials)  was  actually  greater  under  Condition  KRL)  (9.60) 
than  under  Condition  RKD  (7.63),  although  the  diflerence  was  not  reliable 
(t  = 1.16). 

Frequency  judgments . These  judgments  were  given  to  the  parrs  of  List 
2 under  Condition  RFU.  Uur  comments  will  be  brief  because  these  scores  do 
not  speak  to  the  basic  question.  Tlie  mean  correlation  between  the  true 
frequencies  and  judged  frequencies  for  the  36  pairs  was  .79  on  the  first 
trial,  .78  on  the  second.  The  failure  of  the  mean  correlation  to  incre.ise 
from  Trial  1 to  Trial  2 has  been  found  in  other  experiments  as  yet  unpub- 
lished. The  reason  for  the  lack  of  increase  is  unknown.  The  average  judged 
frequencies  for  both  trials  combined  were  .24,  .97,  1.60,  and  2.19  for  fre- 
quencies 0,  1,  2,  and  3,  respectively. 

Correlations . The  purpose  of  examining  intertask  correlations  is  to 
make  inferences  about  encoding  processes.  High  intertask  correlations  do 
not  tell  us  much  about  the  independence  of  encoding  processes,  but  correla- 
tions not  differing  statistically  from  zero  do.  When  the  performance  scores 
on  two  tasks  are  unrelated,  it  must  mean  that  the  processes  underlying  tlie 
two  tasks  an;  independent.  One  of  the  issues  of  interest  in  the  present 
studiis  concerns  the  possibility  of  subjects  encoding  recall  and  recogni- 


tion  ta.ska  <Ji  j iL-reiit  ly . A zt;ro  corr  ion  b<.tweoii  tlu-  bcorts  on  Uit-  roLi-n- 
Lion  tests  for  recall  aiiJ  recognition  would  support  the  idea  of  diJlireiUi.il 
encoding.  To  expect  to  interpret  zero  correlations  in  a meaningful  way  re- 
quires that  the  scores  be  reliable.  For  the  present  studies  wi-  liavi  used 
tlu-  correlations  between  the  scores  on  trial  1 and  trial  2 ol  a given  t.isk 
to  estimate  reliability. 

There  were  six  lists  that  were  recalled.  The  intertrial  corrc  lat  inn.-, 
varied  between  .77  and  .88.  For  recognition,  the  reliabilities  weri-  .til’, 
and  .79  tor  Conditions  RRD  and  RFD  in  order,  and  the  ri:liability  of  the  fre- 
quency judgments  for  Condition  RFD  was  .86. 

The  intertask  correlat ions  are  shown  in  Table  1.  The  most  noteworthy 
Tact  implied  by  tiiese  correlations  is  the  rather  com()lete  lack  ol  discrimina- 
tion associated  with  types  of  retention  tests.  The  three  correlitions  lot 
Condition  RRR  represent  the  relationships  among  three  recall  tests.  The 
tbret  corrc:  lations  for  Condition  RFD  represent  the  correlations  among  three 
different  types  of  retention  tests.  Given  the  comparability  in  tlie  relation- 
ships, one  would  be  hard  pressed,  to  say  the  least,  to  make  a case  for  the 
proposition  that  different  processes  underlie  the  three  different  retentiem 

te:StS  . 

b i sc  uss  ion 

The  results  gave  weak  evidence  for  a relationship  between  rec.all  and 
number  of  different  types  of  retention  tests  expected.  Furthermore,  recog- 
nition was  uninfluenced  by  the  number  of  different  types  of  retention  tests. 
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riu'  correl.iL  iuiial  evidonce  was  most  surprising  in  that  uiulur  Condition  Ki'U 
thf  inCurlist  rorrc* lat ions  wcru  cjuito  substantial  and  numerically  averaged 
higher  than  for  Condition  RKK  where  the  subject  recalled  all  three  lists. 

11  subjects  in  Condition  RFD  were  encoding  the  three  tasks  differentially, 
Liu  skills  at  doing  so  were  apparently  intercorrelated . On  the  other  hand, 
the  subjects  may  have  simply  encoded  all  pairs  the  same. 

Ihe  subjects  appeared  to  have  no  problem  distinguishing  among  the 
class. s of  the  material  in  the  three  lists.  They  never  recalled  a pair  1 r.im 
a wrong  list.  Still,  the  distinction  among  the  three  lists  may  have  been 
mori-  apparent  to  the  experimenters  than  to  the  subjects;  the  subjects  may 
havi-  made  little  effort  to  classify  the  items  because  to  do  so  was  not  easy 
and  lor  some  subjects,  perhaps,  a waste  of  good  study  time.  We  decided, 
tiureiore,  to  construct  a new  set  of  materials  which  could  be  more  readily 
elassilied  into  three  domains. 

Experiment  2 

Mu‘  three  different  types  of  pairs  presented  the  subjects  in  Experiment 
1 se.amd  to  be  clearly  distinguishable  from  each  other.  Still,  this  may  not 
have  b.  i n true  when  subjects  attempted  to  determine  quickly  the  nature  of 
Liu  r.ti'ition  test  to  be  given  for  a particular  item.  The  distinction 
among  the  puiiS  would  have  to  be  made  on  the  basis  of  semantic  differences, 
aid  ;l  is  possible  that  some  negative  effects  in  encoding  may  have  been  pre- 
si  nt  in  Condition  RED  as  the  subjects  attempted  to  classify  each  item  prior 
to  d i 1 1 i-rent ial  encoding.  In  Experiment  2 we  established  differences  among 
the  threi  types  of  items  on  both  semantic  and  orthographic  dimensions.  It 
thus  became  possible  for  the  subjects  to  determine  how  an  item  would  be 
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tisCed  on  the  basis  of  a primitive  analysis  usiny  only  or Lliograpli ic  cues. 
Classification  decisions  could  have  been  made  very  rapidly  so  that  if  dil- 
ferential  encoding  was  to  occur,  almost  the  entire  study  time  could  be  devoted 
to  it.  We  used  only  two  conditions  for  this  experiment,  RRR  and  RFU.  The 
procidures  were  almost  exactly  the  same  as  those  used  in  Experiment  1,  tlie 
essential  differences  being  in  the  materials  used  for  constructing  tlie  three 
1 ists . 

Method 

Lists.  List  1 consisted  of  24  pairs  of  names,  with  boys'  names  on  the 
left,  girls'  names  on  the  right.  The  first  letter  was  capitalized,  e.g., 
Howard -Rita . Each  pair  occurred  twice  in  the  study  list,  once  in  each  half. 
List  2 consisted  of  24  animal  names  which  were  all  printed  in  capital  letters, 
e.g.,  MOUSE.  Eight  words  were  assigned  to  each  frequency  (1,  2,  3).  Under 
Condition  RRR,  of  course,  the  subject  recalled  as  many  of  the  24  animal 
names  as  possible.  Under  Condition  RED,  the  24  words  were  mixed  with  eight 
new  words  and  the  subject  made  absolute  frequency  judgments  for  the  32  words. 
List  3 consisted  of  two-word  phrases,  the  two  words  being  separated  by  a 
hy[)hen.  These  phrases  were  printed  in  lower  case  on  the  memor>'~‘lrtim  tape. 

I'he  [ilirases  were  all  conuiion  sequences  such  as  foul -line,  picture -frame , and 
and  barbed -wire . Each  was  presented  once  on  the  study  trial.  Tluse  pairs 
Were  recalled  by  the  subjects  in  Condition  RRR,  and  for  the  subjects  in  Con- 
dition RFL),  the  24  phrases  were  mixed  with  eight  new  phrases  and  presented 
as  a YLS-NO  recognition  test. 

I'hese  three  lists  were  merged,  of  course,  to  form  a single  study  list 
in  wliith  the  three  sublists  were  learned  simultaneously.  To  accoiiuiiodat  i' 
the  Irequencies,  40  sets  of  three  stimuli  each  were  required.  No  primacy 
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or  n-ceiicy  buffers  were  included.  Within  an  exposure  set,  all  of  the  tliree 
items  were  from  the  same  sublist,  i.e.,  tliey  were  all  animal  names,  or  all 
name  pairs,  or  all  common  phrases.  If  subjects  encoded  the  lists  differently, 
the  arrangement  allowed  all  items  being  exposed  at  the  moment  to  be  encoded 
in  the  same  way.  Also,  the  method  of  presentation  would  make  it  difficult 
for  a subject  to  allot  a disproportionate  amount  of  time  to  the  list  to  be 
recalled.  To  do  so  would  require  that  pairs  previously  presented  be  recalled 
and  rehearsed  while  the  drum  was  exhibiting  items  for  recognition  and  for 
frequency  judgments. 

Procedures  and  subjects.  All  subjects  were  fully  informed  of  the  nature 
of  the  materials  and  how  they  would  be  tested.  All  details  were  tlie  same  as 
for  Experiment  2.  Again,  30  subjects  were  assigned  to  each  condition  by  a 
block-randomized  schedule. 

Results 

Recall . The  critical  comparison  involves  the  recall  of  List  1 (pairs 
of  names)  under  the  two  conditions.  For  Condition  RRR,  the  means  and  stand- 
ard deviations  (in  parenthesis)  on  the  two  trials  were  7.27  (3.22)  and  13.70 
t^.64).  For  Condition  RFD,  the  corresponding  values  were  6.53  (3.64)  and 
12,43  (4.72).  Thus  the  subjects  who  were  required  to  recall  all  tasks 
actually  did  a little  better  on  both  trials  than  did  those  who  recalled 
only  the  first  list,  although,  of  course  the  differences  were  not  reliabli' 

(£  < 1).  The  subjects  in  Condition  RRR  also  recalled  the  other  two  lists. 

The  recall  of  List  2 (made  up  of  animal  names)  was  high,  the  means  for  tiu’ 
two  I 1 1 .1 1 n being  11. '1/  (.1  50)  and  18.9/  (1.25).  The  means  lor  List  3 itwo- 
word  phrases)  were  4.63  (2.19)  and  11.70  (4.36)  for  the  two  trials. 
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k«.  I.  OKuil  iolt  ■incl  liH(|m-in.v  judy'.iiKiit  s . Kor  Coiid  i t i on  KFD,  tlio  mean  voire- 
lation  between  true  and  judged  frequency  for  tlie  items  in  l.isL  2 was  .81  lor 
the  first  trial,  .8_i  for  the  second.  For  recognition  on  the  third  list, 
the  mean  sum  of  the  misses  and  false  alarms  was  b.53  (4.67)  and  3.60  (3.34) 
for  the  two  trials  in  order. 

Correlations . The  intertrial  correlations  for  all  lists  were  quite 
high,  varying  between  .65  and  .82.  The  interlist  correlai ions  led  to  much 
the  same  conclusion  as  had  been  reached  for  Experiment  1 (Table  1).  For 
Condition  RRR,  the  three  correlations  (1x2;  1 x 3;  2 x 3)  based  on  scotas 
sunuiied  over  trials  were  .40,  .34,  and  .67.  For  Condition  KFO,  where  tlu  ci)ite! 
t ions  represent  the  relationships  between  scores  on  different  types  ol  iik'ihoiv 
tests,  the  values  were  .42,  .38,  and  .42.  That  the  correlations  lor  both 
lists  Were  somewhat  lower  than  those  found  for  Experiment  1 probably  relKcis 
the  lact  that  the  lists  used  in  the  present  experiment  were  more  hetero- 
geneous (on  Several  dimensions)  than  those  of  Experiment  1. 

L)  i scuss  ion 

Ihe  results  of  the  present  experiment  were  unequivocal;  recall  was  not 
related  to  the  number  of  different  retention  tasks  expected.  If  the  lists 
Were  encoded  differentially  to  match  the  different  retention  tests,  there 
Was  no  evidence  of  this  rn  recall  differences  or  in  differences  among  the 
(.  urrt  i.it  ions . It  will  be  remembered  that  in  the  introduction  we  noted  that 
two  liiie.s  of  thought  would  lead  to  the  expectation  tliat  recall  of  the  lirst 
list  would  be  higher  for  Condition  RFU  than  for  Condition  RRR.  One  of  these 
wa;.  based  on  differential  encoding,  a possibility  which,  in  view  of  our 
n suits,  was  beginning  to  seem  unlikely.  The  other  was  based  on  tlu-  some- 


what  uninteresting  idea  that  the  subject  might  allocate  more  of  ilie  available 
study  time  to  items  to  be  recalled  tlian  to  items  which  would  bi'  tested  for 
recognition.  As  discussed  earlier,  because  a given  exposure  set  in  the  pre- 
siiit  expiTiment  consisted  of  items  from  the  same  list,  it  would  have  been 
difficult  for  the  subject  to  divide  the  study  time  unequally.  i'herefore,  we 
did  the  third  experiment  to  allow  the  subject  this  possibility,  just  as  it 
was  possible  in  Experiment  1. 

Experiment  3 

Mitliod 

Til  is  study  Was  conducted  in  the  same  way  as  Experiment  2;  only  a slight 
L liangi!  was  made  in  the  pr,esentation  of  the  materials.  In  Experiment  2,  tlu 
three  stimuli  presented  together  during  the  12-second  exposure  period  were 
all  of  the  same  class.  In  Experiment  3,  we  simply  arranged  the  items  so  that 
on  a given  12-second  exposure  each  of  the  three  classes  or  lists  was  repre- 
sented by  one  item.  Thus,  the  presentation  was  comparable  to  that  used  in 
Experiment  1,  The  30  subjects  in  each  condition  were  assigned  by  a block- 
randomixed  schedule.? 

Resul ts  ; 

Kecal 1 . The  recall  scores  for  List  1 were  comparable  to  those  found 
in  Expt  riment  2.  ^;’or  Condition  RRR,  the  mean  values  were  6.97  (4.40)  and 
12.51  (5.00)  for  tju-  two  trials.  The  corresponding  values  for  Condition  UlTi 
wire  7.30  (3.87)  and  13.77  (4.68).  The  direction  of  the  small  difference 
was  opposite  to  that  reported  for  Experiment  2.  The  smallness  of  the  dil- 
lircnces  for  both  experiments  must  be  emphasized.  We  did  an  analysis  of 
v.iri.iiui  for  recall  of  List  1 for  the  two  experiments  lor  the  two  conditions 
to  see  il  the  interaction  between  conditions  and  experiments  was  reliable. 
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It  Wvis  not  (F  = l.Jb). 

I For  trials  1 ami  2 ol  List  2,  tin-  moaa  roLull  was  1 i.UO  O-Ub)  and 

17. bJ  (.2.21).  For  List  J tlio  values  were  3.bJ  (1.72J  and  b.b7  (J.'t())- 
All  ol  these  values  are  a little  lower  than  those  lor  l.xpi  r iiiieiit  2. 

Keeo>tnition  and  ireciueiiev  iudRiiieiits  ■ Tile  mean  Lori'i  lation  betwi  c-n  i nie 
and  judged  I'requeney  Tor  List  2 under  Condition  RFD  was  .7f>  lor  the  lirsi 
trial  and  .77  Tor  the  second.  Tile  sums  ol  the  mi.sse.s  .iiid  lalsi'  .tlarms  loi 
l.ist  J were  B.03  (3.  10)  and  5.97  (2.93)  Tor  tlie  two  trial.s  in  order.  .None 
ol  tlu:se  Tindings  is  related  to  the  tentral  issue  under  i lives  l i gat  ion , iuil 
they  do  show  that  tlie  subjects  learned  all  lists  to  some  degree. 

Corre lat ions . The  reliabilities,  as  shown  by  intertrial  corre lat ioin. . 
Were  a little  lower  and  a little  more  varied  than  tliosc  observed  lor  F.x|)erJ- 
J meiit  2.  For  Condition  RKK,  the  three  correlations  in  order  (lists  1,  2,  i) 

Were  .92,  .AH,  and  .58.  The  values  for  Condition  FRO  were  .H2,  .b2,  .nnl  .55. 
lor  the  intertask  eorrel.it  ions , some  changes  were  also  observed.  ITie  three 
correlations  for  Condition  RKK  in  order  (1x2,  I x 3,  2 x 1)  were  .01,  .01, 
and  .1)7.  For  Condition  KFL) , the  values  were  -.01,  -.09,  and  .27.  Tlie  values 
lor  tliis  latter  condition  for  Experiment  2 were  .A2,  .38,  and  .42.  However, 
none  of  the  differences  between  the  correlations  in  Llu'  two  experiments  lor 
(.ondition  RF’U  was  found  to  be  statistically  reliable.  Fur  tliermore , as  wi' 

'.;ill  .iee,  tile  correlations  were  not  well  replicated  in  ExperiiiieiiL  A. 

I)  1 seuss  i on 

Ihe  data  for  the*  three  experiments  as  a whole  seem  to  indicate  that  wi 
have  nothing  to  explain,  but  in  so  saying,  we  are  denying  the  assumptions 
ol  the  two  classes  of  theories  discussed  in  the  introduction.  The  results 
SI  ' 111  tairly  delinitive  with  regard  to  the  first  type  ol  theory,  tin  typv 
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which  pruposcd  that  the  subject  allocaticl  his  study  tir.ie  d i i t eien  t ia  1 1 y lor 
recall  and  for  recojini  t ion . In  Experiinent  2,  tliree  diltereiit  items  Irom  t he 
same  list  were  exposed  together;  in  Experiment  3 the  tliree  items  consisted 
of  one  from  each  list.  It  is  our  belief  tliat  the  subject  could  mori'  re.idily 
devote  differential  study  time  to  items  in  Llie  lists  in  Experiment  3 tlian  in 
Experiment  2,  but  if  this  did  happen  there  was  no  clear  evidence  tliat  the 
recall  of  the  first  list  was  changed  thereby. 

i'he  second  class  of  theories  depends  upon  an  assumption  ol  d i I f i-rent  i a 1 
encoding  for  recall  and  recognition  tests.  We  have  found  little  evidence  to 
support  this  idea.  Still,  our  situation  may  not  be  a good  one  in  which  to 
encourage  differential  encoding.  The  subjects  may  be  so  busy  merely  trying, 
to  learn  something  that  it  would  be  expecting  too  much  to  assume  that  they 
could  carry  out  the  classification  of  the  items  and  subsequent  differential 
encoding.  With  this  possibility  as  background,  we  attempted  in  Experimeni  A 
to  make  it  easy  for  the  subject  to  encode  differentially. 

Experiinent  4 

It  differential  encoding  of  tasks  does  take  place,  it  should  most 
readily  occur  for  tasks  learned  singly.  Thus,  if  subjects  are  given  a 
single  list  under  recall  instructions,  and  at  another  time  a second  list 
under  rc^cognition  instructions,  differential  encoding  should  occur  if  it  is 
going  to  occur  at  all.  Therefore,  we  attempted  to  induce  our  subjects  to 
encode  differentially  by  giving  them  an  initial  trial  on  eacli  list  alone, 
following  this,  the  subjects  Were  transferred  to  simultaneous  learning  of 
the  three  tasks  just  as  in  the  previous  experiments.  This  group  will  be 
designated  as  representing  Condition  T-RFD,  where  the  T indicates  the  initial 
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ii  t udy  - 1 1 s L trial  on  li.-it  i iidcjuiiiJi'iiL  J y . llu'  n pr  i;>ciit  iil 

Cuiidilioii  RFL),  dud  Llif  procedurt'  ior  Lliiy  condiLioii  was  ixacily  tin.  saim  as 
in  J^xpir iment  3.  If  the  initial  study-test  trial  on  each  task  alone  ior 
(■'oiidition  i'-RFU  iiroduces  differential  encoding  (at  least  for  recall  and  rei  og- 
n It  ion),  and  il  this  carries  over  to  simultaneous  learning,,  then,  as  ix|)i  e t • d 
by  iheorU's  einphas  i /.  i ug  differential  encoding,  recall  perlormance  on  Llu- 
lirst  Lest  trial  of  simultaneous  learning  under  Condition  i -Rli)  should  be 
g.i'e.iter  than  recall  performaiice  on  the  second  Lest  trial  lor  Condition  Rl'U. 

M.  thod 

The'  materials  and  procedures  were  exactly  the  same  as  lor  Experiment  3 
as  tar  as  simultaneous  learning  was  concerned.  The  diliirence  in  the  two 
experiments  was  represented  by  the  initial  trial  on  each  task  alone  for  the 
subjicts  in  Condition  T-REU.  The  subjects  were  first  given  the  24  name 
pairs  in  the  same  order  as  would  occur  in  the  subsequent  simultaneous  le.irn- 
ing.  hath  pair  occurred  twice,  and  the  ixposure  period  was  4 seconds.  We 
simply  allowed  one-third  of  the  exposure  timi;  given  in  simultaneous  learning 
while  three  tasks  were  biing  learned.  After  the  single  study  trial,  recall 

was  t.ikeii.  'then,  the  second  list  was  given  for  a study  trial  (the  order  .md 

tretpuncy  being  the  same  as  for  simultaneous  learning;)  at  a 4-second  rati-, 
lullowid  by  the  frequency- judging  test.  Finally,  the  24  pairs  for  recogni- 
t u;n  Will  given  a study  .and  test  trial.  limned  iat  i- ly  tlierealter,  the  sub - 
jeets  ire  given  the  simultaneous  list  (12-second  rate)  lor  two  study  and 
test  trials  to  match  the  two  trials  given  to  the  subjects  in  Condition  RED. 

It  should  be  i-mphasixed  that  the  subjicts  in  Condition  f-RFD  were  lully 
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iiilormod  throughout.  Butoru  any  list  was  given  ior  study,  the  subjects  were 
told  that  they  would  be  given  three  dilferent  lists  alone.  The  materials  in 
Laeh  list  were  described  as  well  as  the  nature  oi  the  retention  tests. 

The  subjects  knew  that  after  having  the  trials  on  each  list  alone,  tliey  would 
bi‘  given  further  learning  trials  on  the  lists  combined  lor  simultaneous  pre- 
seiitat  ion. 

thirty  subjects  were  assigned  to  each  of  the  two  groups  by  a block- 
raudomi.'.id  schedule. 

Kt  sul  t s 

Recall . The  mean  numbers  of  correct  responses  on  each  trial  under  each 
condition  are  shown  in  Figure  2.  We  will  speak  of  three  trials  for  Condition 
1-RFU  where  the  first  trial  indicates  the  performance  on  the  tasks  wlien  pre- 
seiiteil  singly,  and  trials  2 and  3 represent  simultaneous  learning.  It  is 
evident  from  Figure  2 that  recall  for  trial  2 under  Condition  T-RFU  was  not 
superior  to  the  recall  on  the  second  trial  for  Condition  RFL)  as  might  be 
expected  if  differential  encoding  occurred.  In  fact,  the  increase  in  per- 
lormance  between  trial  1 and  trial  2 is  less  under  Condition  T-RFD  than  under 
Condition  RFD  as  shown  by  a significant  interaction,  F (1,58)  = 5.34,  £ < .05. 
Overall,  there  was  a small  positive  effect  of  having  had  a study-test  trial 
on  each  task  alone.  The  mean  sum  of  trials  2 and  3 for  Condition  T-RFl) 

(23.37)  is  greater  than  for  trials  1 and  2 of  Condition  RFL)  (18.53),  £ - 
2.44,  £ <,  .05.  Nevertlieless , the  fact  remains  that  a study-test  cycle  on 
iMch  task  alone  was  not  as  effective  for  simultaneous  learning  as  was  simul- 
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(Experiment  4)  . 
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taiieous  learning  per  sl-. 


Recounitiun  ailiJ  Iretiuency  iuclRnu-ntb.  llic  IrequciKy  j udgmuiU  ;i  aiiJ  i 
rt_‘Ci)giiiL  Lon  scores  (Figure  J)  show  even  more  Jramalically  Llian  did  Liu- 
itcall  scores  tlie  failure  of  Lransftr  from  llie  iiiitial  single  iiial  l ii  s 
taiKous  learning.  fhe  mean  corri’lat  ion  lor  t lie  lriiiuein.y  jiKlgmeiU  ■.  U 11 
1 rom  .'Hi  on  trial  1 to  .32  on  trial  d (£  - 0.22),  and  the  m.  in  niee.iiili 
errors  increased  from  2.07  to  0.83  (£  - 1>.U7).  The  perlotmaiui  on  trial 
<iiid  1 for  Condition  T-RFD  was  a little  better  than  on  trials  1 and  2 loi 
Condition  RFU , but  neither  lor  frequency  iudgment.s  - 1.71)  nor  lor  n 
nition  = -71)  were  the  differences  reliable.  ITius,  although  the  sw i i 
1 rom  individual  task  learning  to  simultaneous  liarning  did  nut  rei.ult  in 
absolute  negative  transfer,  the  positive  transfer  w.is  minimal.  As  may  h 
Seen  in  Figun-  3,  for  both  tasks  there  was  very  little  evidiiice  ol  a l.it 
effect  of  having  had  the  initial  trial.  This  is  shown  by  tin  ; ui  that 
till'  improvement  between  trials  2 and  3 lor  Condition  IRlli  w.is  .ihoi.i  i la 
same  as  tlie  improvement  between  trials  1 and  2 lor  Condition  kfl). 

C'urr  e lat  ions  . For  Condition  T-RFD,  tin  coria  lat  ions  In  ’ w<  eii  (hi 
scores  on  trial  1 and  those  on  trial  2 wire  . (i4 , . Hn , ind  .4*  !oi  ii.aM 

frequency  judgments,  and  recognition,  respectively.  flu  i iir  r i I .i  t i ons  In 
twin  n trials  2 and  1 were  identical  for  all  threi  task.-.,  .H3.  llu  ri  lia 
bilitics  were  also  substantial  for  Condition  RFD,  the  lowest  corrilation 
hi  ing  .70  for  the  recognition  scores.  The  interre lat ionships  among  tin 
sioris  on  the  different  tasks  were  determined  by  using  total  scoris  (all 


hi 
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irialb)  tor  t-ach  task.  tor  Condition  Rfl),  liic  valuis  w«. n .iO,  .ii,  and 
.71  for  lists  1x2,  1 x J,  and  2 x J,  n si>ioL  i vl  ly . I'lu-  Lomspond  i n>'  v.ilni 
for  Condition  T-RFIJ  were  .56,  .70,  and  .50.  I'lie  latter  sit  ol  torrilations 

must  be  considered  liigli  and  thereby  do  not  allow  us  to  make  any  inlereiices 
about  differential  encoding. 

0 iscu  ^ 1 on 

Our  attempt  to  establish  differential  encoding  ol  tasks  by  u;,ing  a 
preliminary  trial  on  each  task  alone  does  not  appear  to  h.ive  biin  suci iss 1 u 1 . 
In  fact,  the  preliminary  trial  had  only  a small  positive  eJlect  on  tlii’  |>ei  - 
tormanci'  when  all  tasks  were  learned  simultaneous  ly . It  was  as  if  the  le. ail- 
ing wliich  occurred  on  the  preliminary  trial  was  simply  not  very  appropriati 
lor  the  learning  required  when  all  three  tasks  were  presented  simultaneously. 
We  need  to  ask  what  is  respon"ible  for  rlie  lack  of  positive  transfer. 

One  interpretation  might  stress  tiie  role  of  iorgettirig.  On  the  lirst 
trial  ol  Condition  T-RFI),  each  task  was  tested  iimudiately  alter  presenting 
the  items  for  study.  After  simultaneous  learning,  howevir,  the  order  ul 
the  tests  was  alv/ays  recall,  frequency,  and  recognition.  We  do  not  have 
exact  time  dilferences  in  tlie  tests  for  the  dilferent  tasks  but  it  is  con- 
servative to  say  that  the:  differences  in  the  lengths  ol  tlie  rttention  i nl  i i 
vals  would  be  a lew  minuti'S.  From  unpublislied  work,  we  know  tliat  forgetting 
is  slight  over  several  minutes  following  simultaneous  learning  on  study  trial 
and  this  is  trui  in  sjiiti'  ot  the  fact  that  the  rt  ti  nt  ion  intii  val  m.iy  hi 
sp< nt  in  taking  retention  tests  for  other  lists.  All  ol  this  leads  I ii  tin 
conclusion  that  the  drops  in  [lerformance  between  trials  1 and  2 lor  ncoe- 
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iiitiui)  aiul  Irt  i-iiu-nty  as  si'cu  in  liguii-  ^ ari-  probably  not  duo  to 

till'  longor  rcti'iicion  iiiLirvals  lor  trial  2 Lban  lor  tri.il  1. 

The  poasibilLty  which  strikes  us  as  most  reasonable  would  eiiiphasi^i  a 
change  in  context.  It  would  seem  fairly  s tra iglit  1 orward  to  say  th.jt  Liu- 
eoiitiXL  |)roduci-d  by  a siries  oi  homogeneous  items  (single  list!  was  quite 
dilft-reiit  Iruin  the  context  produced  when  two  other  quite  dilu-rent  lists 
Were  learned  sinultaneously . However,  it  goes  without  saying  tliat  wi?  h.id  not 
anticipated  this  finding  at  all  and  the  expiriinent  was  not  an.ilytical  witli 
respect  to  it. 

General  Discussion 

Wt  liave  been  unable  to  produce  evidence  .supporting  the  idea  that  sub- 
jects will  code  lists  differently  when  these  lists  are  being  learned  simul- 
L.nieously,  and  when  tlu  nature  of  the  retention  test  for  each  list  is 
known.  Ihe  intertask  turrelations  occasionally  suggested  diilerential  t lu  od - 
ing  but  there  were  inconsistencies  from  experiment  to  experinunt.  This  is 
to  say  that  we  have  not  found  the  correlational  evidence  to  be  of  much  value 
lor  the  interpretation  of  the  results  in  the  present  studies.  The  critic.il 
l.ita  I L the  recall  scores  on  tin-  first  list,  and  i hc-se  scores  gavi  littli 
indic.it  ion  that  differential  encoding  occurred.  It  is  far  more  appropriaii 
to  draw  the  opposite  conclusion,  namely,  that  all  items  were  studied  in  Liu 
same  manner.  We  cannot,  of  course,  deny  other  evidence  which  does  suggest 
that  subjects  may  study  differently  for  a recall  and  for  a recognition 
test  (i.g.,  Carey  & Lockhart,  lb73).  Perhaps  the  simultaneous  learning 
situation  is  not  sufficiently  sensitive  to  detect  differential  encoding. 
Pithaps  the  additional  assumptions  needed  to  predict  differences  in  perlor- 


maucc  it  di£tt=rcntial  encoding  occurs  arc  in  error,  dul  the  possibility 
remains  that  differential  encoding  of  material  to  lit  a particular  reten- 
tion test  is  not  a very  likely  occurrence. 
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